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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for the formation of an inorganic 
antireflection film with which an antireflection film having a high antireflection effect even in 
a rather thin film and having excellent adhesion property and sticking property with a resist 
film can be formed and a resist pattern having excellent resolution and accuracy can be 
formed. 

SOLUTION: The composition for the formation of an antireflection film contains at least 
one kind of tantalum-containing product selected from (A1) the reaction products of (a1) 
tantalum alkoxide and (a2) at least one kind of compound selected from a group consisting 
of aminoalcohols, compounds having two or more hydroxyl groups in the molecules 
(except for aminoalcohols), p-diketones, p-ketoesters, p-dicarboxylates, lactic acid, ethyl 
lactate, and 1 ,5- cyclooctadiene and (A2) hydrolyzed products of the above reaction 
products. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] [Al] (al) tantalum alkoxide and amino alcohol (a2), The compound which has two or 
more hydroxyl groups in intramolecular (however, amino alcohol is removed), beta-diketone, beta- 
keto ester, beta-dicarboxylic acid ester, a lactic acid, A resultant with at least one sort of compounds 
chosen from the group which consists of lactate and 1, and 5-cyclo-octadiene, the constituent for 
antireflection film formation which comes to contain at least one sort of tantalum content products 
chosen from the group which becomes a list from the hydrolyzate of [A2] this resultant. 
[Claim 2] The formation approach of the antireflection film characterized by optical applying on a 
substrate the above-mentioned constituent which comes to contain a solvent further, and 
subsequently heat-treating and/or processing. 

[Claim 3] (1) The formation approach of a resist pattern including the process which heat-treats 
and/or processes [ optical ] the paint film of the constituent according to claim 1 applied on the 
substrate, and forms the lower layer antireflection film, the process which applies a resist constituent, 
and and forms the resist film on (2) this antireflection film, the process which exposes a radiation 
through a mask pattern on (3) resist film, and the process which develops (4) latent-image patterns. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of of the suitable constituent 
for antireflection-film formation for micro processing by the lithography process which uses various 
kinds of radiations, especially micro processing in manufacture of an integrated circuit device, and 
the antireflection film and resist pattern using it. 
[0002] 

[Description of the Prior Art] In manufacture of an integrated circuit device, in order to form the 
integrated circuit of a high degree of integration, micro processing is performed by the lithography 
process. This lithography process is the approach of obtaining a desired pattern, by applying a resist 
constituent on a substrate, exposing in a radiation through a mask pattern (mask for exposure which 
has a pattern) with a contraction projection aligner (stepper), and developing the formed pattern-like 
latent image with a suitable developer. However, the substrate with high reflection factors, such as 
an aluminum and aluminum-silicon alloy used for this process, an aluminum-silicon-copper alloy, 
polish recon, and tungsten silicide, reflects the irradiated radiation on a substrate front face. For this 
reason, halation and a standing wave arise at an exposure process, and there is a problem that a 
detailed resist pattern cannot reappear correctly. In order to solve this problem, the approach of 
forming the so-called lower layer antireflection film which absorbs the radiation reflected in the 
resist film bottom which should be formed on a substrate from the substrate is proposed. 
Conventionally, as this kind of antireflection film, inorganic film, such as the titanium film, titanium- 
dioxide film, CHITSU-ized titanium film, chromic oxide film, carbon film, or alpha-silicone film, is 
known. However, since it was necessary to use approaches, such as vacuum deposition, CVD, and 
sputtering, formation of such an inorganic system antireflection film had a fault, such as needing 
special equipments, such as a vacuum evaporation system, a CVD system, and a sputtering system, 
as an approach simpler on the other hand than these approaches - rotation spreading (spin coating) - 
how to form an organic system antireflection film or the inorganic system antireflection film 
containing coloring matter is also learned using law. However, since a resist component is also an 
organic system, the common organic system antireflection film has small selectivity with the resist in 
the case of a dry etching process. That is, it is very difficult to leave a resist and to etch only the 
antireflection film, moreover, since the addition of a color is generally restrained, the inorganic 
system antireflection film (refer to JP,6-138664,A) containing coloring matter can fully prevent 
neither halation nor a standing wave, and an adhesive property with a patterned layer-ed and the 
resist film and its adhesion are inadequate - etc. - there is a problem. Furthermore, in the 
conventional antireflection film, since the phenomenon called INTAMIKISHINGU in which the 
component of the component of this film, a positive, or the negative-resist film is mixed happens, 
there are also a poor omission and a problem which causes degradation of a resist pattern called skirt 
length. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made based on the above situations. So, 
the purpose of this invention is to offer the constituent for inorganic system antireflection-film 
formation which the acid-resisting effectiveness can be high, and can form the antireflection film 
which is excellent in an adhesive property with the resist film, and adhesion, and can form the resist 
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pattern which is moreover excellent in resolution and precision by the simple approach. 

[0004] Other purposes of this invention are to offer the approach of forming an antireflection film 

using the above-mentioned constituent of this invention. Other purposes of this invention are to offer 

the approach of forming a resist pattern on the substrate which formed the antireflection film using 

the above-mentioned constituent of this invention. The purpose and advantage of further others of 

this invention will become clear from the following explanation. 

[0005] 

[The means for solving invention] According to this invention, the above-mentioned purpose and 
advantage of this invention The compound which has two or more hydroxyl groups in the 1st at a 
tantalum (a(Al) 1) alkoxide, amino alcohol (a2), and intramolecular (however, amino alcohol is 
removed.) beta-diketone, beta-keto ester, beta-dicarboxylic acid ester, A lactic acid, Containing at 
least one sort of tantalum content products chosen from the group which becomes a resultant list 
with at least one sort of compounds chosen from the group which consists of ethyl lactate and 1, and 
5-cyclo-octadiene from the hydrolyzate of this (A2) resultant It is attained by the constituent for 
antireflection film formation by which it is characterized. 

[0006] Moreover, the above-mentioned purpose and advantage of this invention are attained by the 
formation approach of the antireflection film characterized by optical applying the constituent for 
antireflection film formation to the 2nd on a substrate, and heat-treating and/or processing. 
[0007] Furthermore, the process which the above-mentioned purpose and advantage of this invention 
heat-treat and/or process [ optical ] the paint film of the above-mentioned constituent applied to the 
3rd on (1) substrate, and forms a lower layer antireflection film, (2) The process which applies a 
resist constituent on this antireflection film, and and forms the resist film, (3) It is attained by the 
formation approach of a resist pattern including the process which exposes a radiation through a 
mask pattern on the resist film, and the process which develops the latent-image pattern by which (4) 
formation was carried out. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

(al) It is component this invention (al), and is the following type (1) as a tantalum alkoxide, for 

example. 

The compound^ expressed with (here, R being the alkyl group of carbon numbers 1-6, and differing 
even if five R is the same respectively) is used preferably. 

[0009] As an example of a tantalum alkoxide, a tantalum PENTA methoxide, tantalum PENTA 
ethoxide, tantalum PENTA isopropoxide, tantalum PENTA butoxide, etc. are mentioned. Tantalum 
PENTA ethoxide, tantalum PENTA isopropoxide, and tantalum PENTA butoxide are [ among 
these ] desirable. Even if independent, it can mix and two or more sorts of these tantalum alkoxides 
can also be used. 

[0010] (a2) The component used by component this invention (a2) is at least one compound chosen 
as amino alcohol and intramolecular from the group which consists of compound (however, amino 
alcohol is removed.) and beta-diketone, beta-keto ester, beta-dicarboxylic acid ester, lactic-acid, 
ethyl lactate and 1, and 5-cyclo-octadiene. [ which have two or more hydroxyl groups ] 
[001 1] As a compound (however, amino alcohol is removed.) which has two or more hydroxyl 
groups in the above-mentioned intramolecular, the alcohols (however, amino alcohol is removed.) 
which have two or more hydroxyl groups, for example in intramolecular, and the phenols which 
have two or more hydroxyl groups in intramolecular are mentioned. 

[0012] Amino alcohol, the alcohols (however, amino alcohol is removed.) which have two or more 
hydroxyl groups in intramolecular, and the phenols which have two or more hydroxyl groups in 
intramolecular are preferably used among the above-mentioned compounds, and amino alcohol and 
the alcohols (however, amino alcohol is removed.) which have two or more hydroxyl groups in 
intramolecular are still more desirable. 

[0013] As the above-mentioned amino alcohol, the compound like triethanolamine, diethanolamine, 
tri-isopropanolamine, diisopropanolamine, methyldiethanolamine, and ethyl diethanolamine is 
mentioned, for example. Triethanolamine and diethanolamine can use it preferably especially among 
these. 
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[0014] As an example of alcohols (however, amino alcohol is removed.) of having two or more 
hydroxyl groups, ethylene glycol, propylene glycol, butanediol, pentanediol, hexandiol, heptane diol, 
octanediol, nonane diol, the Deccan diol, a diethylene glycol, a bis-trimethylene glycol, the glycerol 
monomethyl ether, the glycerol monoethyl ether, and the polyhydric alcohol like dialcohol; glycerol 
like a hydroquinone are mentioned to the above-mentioned intramolecular, for example. A 
diethylene glycol, butanediol, and pentanediol can use it preferably especially among these. 
[001 5] As an example of the phenols which have two or more hydroxyl groups, a catechol, 
resorcinol, a hydroquinone, and the polyhydric phenols like phloroglucine are mentioned to the 
above-mentioned intramolecular, for example. A hydroquinone can use it preferably especially 
among these. 

[0016] As the above-mentioned beta-diketone, for example An acetylacetone, a propionyl acetone, 
Methyl diacetylmethane, dipropionyl methane, n-butyryl acetone, An isobutyryl acetone, the 3- 
methyl -2, 4-hexane dione, diacetyl ethyl methane, n-valeryl acetone, propionyl-n-butyryl methane, 
the 3-methyl -2, 4-hexane dione, Diacetyl ethyl methane, n-valeryl acetone, propionyl-n-butyryl 
methane, The 3-methyl -2, 4-heptane dione, an iso valeryl acetone, a pivaloyl acetone, Isopropyl 
diacetylmethane, a caproyl acetone, G n-butyryl methane, 2, 2, 6, and 6-tetramethyl - 3, 5-heptane 
dione a benzoyl acetone, The 3-phenyl -2, 4-2,4-pentanedione, dibenzoylmethane, ethoxycarbonyl 
diacetylmethane, 1, 1, 1, 5 and 5, 5-hexafluoro - The compound like 2 and 4-2,4-pentanedione is 
mentioned. An acetylacetone and a propionyl acetone can use it preferably especially among these. 
[0017] As the above-mentioned beta-keto ester, the compound like methyl acetoacetate, ethyl 
acetoacetate, and methyl-alpha-methyl acetoacetate is mentioned, for example. Methyl acetoacetate 
and ethyl acetoacetate can use it preferably especially among these. 

[0018] As the above-mentioned beta-dicarboxylic acid ester, the compound like dimethyl malonate, 
a diethyl malonate, dibutyl malonate, malonic-acid dihexyl, malonic-acid dioctyl, malonic-acid 
JIUNDESHIRU, malonic-acid JIHEKISADESHIRU, malonic-acid G 9-octadecyl, malonic-acid G 9, 
1 2-octadecadienyl, malonic-acid G 9 and 1 1 , and 1 3 -OKUT ADEKATORI enyl is mentioned for 
example Dimethyl malonate and a diethyl malonate can use it preferably especially among these. 
The above-mentioned compound can be used independently together [ two or more sorts ] . 
r00191 The reaction of the above-mentioned (al) tantalum alkoxide and a component (a2) can be 
performed to one mol of tantalum (al) alkoxides by using still more preferably 0.1 -1 ,000 mols (a2) 
of 0 5-100 mols of 1-10 mols of components especially preferably preferably -30-150 degrees C ot 
0-100 degrees C of reaction temperature are 0-70 degrees C still more preferably more preferably. 
Although ordinary pressure is sufficient as reaction pressure, it can also be earned out under . 
pressurization or reduced pressure if needed. . 
[0020] (al) The reaction of a tantalum alkoxide and a component (a2) can also be earned out under 
existence of monoalcohol (however, amino alcohol is removed.) and/or mono-phenols. 
[0021] As an example of the above-mentioned monoalcohol (however, amino alcohol is removed.) 
For example, a methanol, ethanol, propanol, isopropanol, A butanol, a tert-butanol, a hexanol, a 
cyclohexanol, An octanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
Ethylene glycol mono-isopropyl ether, the diethylene-glycol monomethyl ether, Diethylene glycol 
monoethyl ether, propylene glycol monomethyl ether, The propylene glycol monoethyl ether, the 
propylene glycol monopropyl ether, glycerol wood ether, glycerol diethylether, etc. can be 

[0022] Moreover, as mono-phenols, a phenol, methyl phenol, dimethylphenol, a trimethyl phenol, 
ethylphenol, a diethyl phenol, a triethyl phenol, etc. can be mentioned, for example. A phenol, 
methyl phenol, and ethylphenol can use it preferably among these. 

r0023] (a 1 ) When performing the reaction of a tantalum alkoxide and a component (a2) to the 
bottom of existence of monoalcohol (however, amino alcohol is removed.) and/or mono-phenols the 
ten mols or less of the five mols or less of the amount of these compounds used are three mols or less 
still more preferably more preferably preferably to one mol (a2) of components. Here, if the amount 
used exceeds ten mols, the reaction of a tantalum (al) alkoxide and a component (a2) may be 
checked 

[0024] The above-mentioned reaction can be carried out under existence of a solvent if needed. In 
case a solvent is used, it is desirable to use these resultants and the solvent which does not react for a 
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tantalum (al) alkoxide and (a2) a component, and a list. 

[0025] As an example of such a solvent, for example N pentane, a cyclopentane, n-hexane, a 
cyclohexane, n-heptane, cycloheptane, n-octane, Cyclooctane, Deccan, a cyclo decane, a 
dicyclopentadiene hydride, Benzene, toluene, a xylene, durene, an indene, a tetrahydronaphthalene, 
Decahydronaphthalene, the hydrocarbon system solvent like squalane; Diethylether, Dipropyl ether, 
dibutyl ether, ethylene glycol wood ether, Ethylene glycol diethylether, the ethylene glycol 
methylethyl ether, Diethylene-glycol diethylether, the diethylene-glycol methylethyl ether, A 
tetrahydrofuran, tetrahydropyran, 1 , 2-dimethoxyethane, The bis(2-methoxy ethyl) ether, the ether 
system solvent like para dioxane; Propylene carbonate, Gamma-butyrolactone, a N-methyl-2- 
pyrrolidone, dimethylformamide, an acetonitrile, dimethyl sulfoxide, a methylene chloride, and the 
polar solvent like chloroform are mentioned. Diethylether, dipropyl ether, dibutyl ether, a 
tetrahydrofuran, dimethylformamide, an acetonitrile, dimethyl sulfoxide, a methylene chloride, and 
chloroform can use it preferably especially among these. These solvents are independent or two or 
more sorts can be used for them together. 

[0026] (al) When performing the reaction of a tantalum alkoxide and a component (a2) under 
existence of a solvent, the amount of the solvent used is 5-30mL still more preferably five to 50 mL 
more preferably one to 100 mL preferably to tantalum (al) alkoxide lg. 
[0027] It can be guessed that the above-mentioned resultant is as follows, for example, 
i) (a2) Resultant with which the oxygen atom in the hydroxyl group which a part or all of an alkoxyl 
group of a tantalum alkoxide ****ed, and at least one or more hydroxyl groups in a component (a2) 
lost the hydrogen atom, and lost the hydrogen atom concerned when a component was a thing 
containing the phenols which have two or more hydroxyl groups in amino alcohol, the alcohols 
which have two or more hydroxyl groups in intramolecular, or intramolecular, a lactic acid, and ethyl 
lactate produced a tantalum atom and association. Here, when two or more hydroxyl groups in a 
component (a2) monad participate in a reaction, what has the same tantalum atom which they 
combine may differ. 

[0028] ii) (a2) Resultant which a part or all of an alkoxyl group of a tantalum alkoxide ****ed, and 
beta-diketone structure where two CH(s) inserted into two carbonyl groups in a component (a2) lost 
the hydrogen atom, and lost the hydrogen atom concerned took resonating structure, and produced 
the chelate bond in the tantalum atom of a piece when a component was a thing containing beta- 
diketone, beta-keto ester, or beta-dicarboxylic acid ester. 

[0029] iii) (a2) Resultant with which the oxygen atom in the carboxyl group which a part or all of an 
alkoxyl group of a tantalum alkoxide ****ed, and at least one or more carboxyl groups in a 
component (a2) lost the hydrogen atom, and lost the hydrogen atom concerned when a component 
was a thing containing a lactic acid produced a tantalum atom and association. At this time, the 
carboxyl group which lost the hydrogen atom may take resonating structure, and may carry out a 
chelate bond to the tantalum atom of a piece. 

[0030] iv) (a2) Resultant with which two oxygen atoms of an ester group produced a tantalum atom 
and association when a component was a thing containing ethyl lactate. 

[003 1 ] v) Resultant with which the tantalum atom, the oxygen atom in the component (a2) which 
produced association, or the nitrogen atom produced association further with other resultants or the 
tantalum atom in an unreacted tantalum alkoxide in Above i-iv. 

[0032] vi) (a2) Constituent with which a part or all of an alkoxyl group of a tantalum alkoxide 
****ed, and at least one double bond in 1 and 5-cyclo-octadiene produced at least one tantalum atom 
and coordinate bond when a component was a thing containing 1 and 5-cyclo-octadiene. 
[0033] vii) (a2) Resultant with which the oxygen atom or nitrogen atom in the unreacted object of a 
component, the monoalcohol added arbitrarily, or mono-phenols produced association in the 
tantalum atom in the resultant of any one publication of the above i-vi. 

[0034] viii) Resultant with which the tantalum atom in the resultant of any one publication of the 
above i-vii produced association through other resultants or the tantalum atom in an unreacted 
tantalum alkoxide, and the oxygen atom. 

[0035] ix) Resultant in which the tantalum atom in the resultant of any one publication of Above i - 
the viii carried out crosslinkage through the tantalum atom in other resultants or the tantalum atom in 
an unreacted tantalum alkoxide, and the oxygen atom of the alkoxyl group which remains in this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/23/2006 



JP,2003-177206,A [DETAILED DESCRIPTION] 



Page 5 of 10 



resultant, or the alkoxyl group in an unreacted tantalum alkoxide. 

[0036] x) Mixture of any two or more above-mentioned sorts of resultants. 

[0037] Here, association newly formed can be covalent bond, ionic bond, coordinate bond, hydrogen 
bond, or in-between association of these association. 

[0038] A resultant which was described above may contain the alkoxyl group which caused the 
monoalcohol by which an unreacted alkoxyl group or the alkoxyl group in a tantalum alkoxide is 
added arbitrarily, and exchange reaction. 

[0039] A resultant which was described above may contain the alkoxyl group which caused the 
monoalcohol by which an unreacted alkoxyl group or the alkoxyl group in a tantalum alkoxide is 
added arbitrarily, and exchange reaction (these may only be collectively called "unreacted alkoxyl 
group 11 since then). 

[0040] The reaction invert ratio defined by the following type (1) is a thing beyond 50 mol %, and 
the resultant used as a [A] component of this invention is a thing beyond 70 mol % preferably, and is 
a thing beyond 85 mol % especially preferably. 
[0041] 

Reaction invert ratio = {1 -(total of alkoxyl group in total / raw material tantalum alkoxide of 
unreacted alkoxyl group in resultant)} xlOO (mol %) (1) 

This value may become inadequate [ the electrical property of the tantalum oxide film formed as it is 
less than / 50 mol % ]. 

[0042] The hydrolyzate of the above-mentioned resultant is compoundable by processing for 
example, the above-mentioned resultant under stirring at room temperature -100 degree C 
temperature under 0.01-1,000-mol existence of water to lEq of tantalum atoms preferably. The 
partial hydrolysate which remains without hydrolyzing the compound with which all of the parts 
which may be hydrolyzed were hydrolyzed, and its part, and hydrolyzing a part is included by the 
hydrolyzate of the above-mentioned resultant. 

[0043] in this invention, the above-mentioned resultant and its hydrolyzate are independent ~ it is - 
two or more sorts can be used together. The constituent of this invention can contain [B] 
orthocarboxylic ester further. 

[0044] [B] Orthocarboxylic ester [B] orthocarboxylic ester can react with the moisture which exists 
in an environment in the process which forms the tantalum oxide film using the constituent of this 
invention, and the constituent of this invention whose (A) component is the resultant of a component 
(al) and a component (a2) especially, and can mitigate the bad influence of the humidity in an 
ambient atmosphere. Therefore, the tantalum oxide film formed from the constituent of this 
invention containing [B] orthocarboxylic ester will become high-definition. 

[0045] The device in which the above-mentioned [B] orthocarboxylic ester reacts with moisture can 
be imagined to be a thing as shown in the following type (2). 
RlC(OR2) 3+3H20->RlCOOH+3R20H+H20 (2) 

(Here, Rl and R2 are an alkyl group or an aryl group, and even if three R2 is the same, it may 
differ.) 

[0046] [B] As an example of orthocarboxylic ester For example, alt.formic acid TORIMECHIRU, 
triethyl orthoformate, alt.formic acid TORIPUROPIRU, Alt.formic acid tributyl, alt.formic acid 
tripentyl, alt.formic acid diethyl propyl, Alt.formic acid triphenyl, alt.acetic-acid TORIMECHIRU, 
alt.acetic-acid triethyl, Alt.acetic-acid TORIPUROPIRU, alt.acetic-acid tributyl, alt.acetic-acid 
tripentyl, Alt.acetic-acid diethyl propyl, alt.acetic-acid triphenyl, alt.propionic-acid 
TORIMECHIRU, Alt.propionic-acid triethyl, alt.propionic-acid TORIPUROPIRU, Alt.propionic- 
acid tributyl, alt.propionic-acid tripentyl, Alt.propionic-acid diethyl propyl, alt.propionic-acid 
triphenyl, Alt.butanoic acid TORIMECHIRU, alt.butanoic acid triethyl, alt.butanoic acid 
TORIPUROPIRU, Alt.butanoic acid tributyl, alt.butanoic acid tripentyl, alt.butanoic acid diethyl 
propyl, Alt.butanoic acid triphenyl, alt.lauric-acid TORIMECHIRU, alt.lauric-acid triethyl, 
Alt.lauric-acid TORIPUROPIRU, alt.lauric-acid tributyl, alt.lauric-acid tripentyl, Alt.lauric-acid 
diethyl propyl, alt.lauric-acid triphenyl, Alt.benzoic-acid TORIMECHIRU, alt.benzoic-acid triethyl, 
altbenzoic-acid TORIPUROPIRU, Alt.benzoic-acid tributyl, alt.benzoic-acid tripentyl, alt.benzoic- 
acid diethyl propyl, Alt.benzoic-acid triphenyl, alt.lactic-acid TORIMECHIRU, alt.lactic-acid 
triethyl, alt.lactic-acid TORIPUROPIRU, alt.lactic-acid tributyl, alt.lactic-acid tripentyl, altlactic- 
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acid diethyl propyl, alt.lactic-acid triphenyl, etc. can be mentioned. 

[0047] Reactivity with water to aliphatic series ester is desirable among these orthocarboxylic ester, 
and methyl ester and especially ethyl ester are still more desirable. Alt.formic acid TORIMECHIRU, 
triethyl orthoformate, and alt.benzoic-acid TORIMECHIRU are especially specifically suitable. 
These orthocarboxylic ester can be used also as two or more sorts of mixture, even if independent. 
[0048] The amount of [B] orthocarboxylic ester used in the constituent of this invention can be 
suitably set up according to the water content in a constituent, the humidity of the ambierit 
atmosphere in the case of a tantalum oxide film formation process, etc. It is desirable to contain 0.05 
to 50% of the weight to the whole constituent, as for orthocarboxylic ester, it is more desirable to 
contain 0.1 to 30% of the weight, and it is still more desirable to contain 0.5 to 20% of the weight. 
[0049] In addition, although the hydroxyl group of alt.lactate may react to the carboxylic acids and 
alcohols list which were generated by the reaction of water and orthocarboxylic ester with a film 
formation constituent, this does not reduce the effectiveness of this invention. 
The constituent of constituent this invention for tantalum oxide film formation is usually used as a 
solution constituent, where each above-mentioned component is dissolved in a solvent. 
[0050] Each above-mentioned component is dissolved as a solvent which can be used for this 
invention, and if it does not react with these, there will be especially no limit. Can use the same 
solvent with having illustrated as such a solvent as a solvent which can be used in the case of the 
reaction of a tantalum (al) alkoxide and a component (a2), and also A methanol, ethanol, propanol, a 
butanol, a hexanol, A cyclohexanol, an octanol, decanol, ethylene glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol mono-isopropyl ether, the 
diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, propylene glycol, 
Propylene glycol monomethyl ether, the propylene glycol monoethyl ether, The propylene glycol 
monopropyl ether, glycerol, the glycerol monomethyl ether, Glycerol wood ether, the glycerol 
monoethyl ether, Alcoholic solvent like glycerol diethylether; Ethylene glycol monomethyl ether 
acetate, Ethylene glycol monoethyl ether acetate, propylene-glycol-monomethyl-ether acetate, 
propylene glycol monoethyl ether acetate, methyl lactate, and the ester solvent like ethyl lactate can 
be used. 

[005 1] These solvents can be used also as two or more sorts of mixture, even if independent. The 
mixed solvent of alcoholic solvent and alcoholic solvent, and other polar solvents is [ among these ] 
desirable at the point of the solubility of each component, and the stability of a constituent. 
[0052] As alcoholic solvent, propylene glycol monomethyl ether, the propylene glycol monoethyl 
ether, and the propylene glycol monopropyl ether are desirable, for example. Moreover, as a mixed 
solvent of alcoholic solvent and other polar solvents, the mixed solvent of alcoholic solvent / ether 
system solvent and the mixed solvent of alcoholic solvent/ester solvent are desirable. 
[0053] As a desirable example of the mixed solvent of the above-mentioned alcoholic solvent / ether 
system solvent, the mixed solvent of at least one sort of alcoholic solvent of propylene glycol 
monomethyl ether, the propylene glycol monoethyl ether, and the propylene glycol monopropyl 
ether and at least one ether system solvent chosen from from among the bis(2-methoxy ethyl) ether, 
diethylene-glycol diethylether, and the diethylene-glycol methylethyl ether is mentioned. 
[0054] As a desirable example of the mixed solvent of the above-mentioned alcoholic solvent/ester 
solvent, the mixed solvent of at least one sort of alcoholic solvent of propylene glycol monomethyl 
ether, the propylene glycol monoethyl ether, and the propylene glycol monopropyl ether and at least 
one ester solvent chosen from from among propylene-glycol-monomethyl-ether acetate and 
propylene-glycol-monomethyl-ether acetate is mentioned. 

[0055] in addition ~ although an isomer exists in propylene glycol monoalkyl ether among the above 

— any of them — although — it can be used and isomer mixture can also be used. 

[0056] When a solvent is used here in the reaction process of the above mentioned tantalum (al) 

alkoxide and the above mentioned component (a2), After not removing the solvent concerned, but 

using it as a solvent of the constituent of this invention as it is, once removing a solvent after a 

reaction and refining the resultant of a tantalum (al) alkoxide and a component (a2) if needed, a 

solvent may be added anew. Moreover, the solvent used at the reaction process is not removed, but a 

solvent is added further, and it is good also as a constituent of this invention. 

[0057] In addition, although it may react with the residual alkoxyl group of the resultant of a 
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tantalum (al) alkoxide and a component (a2) if that in which the solvent used has a hydroxyl group 
is contained, this does not reduce the effectiveness of this invention. 

[0058] When the constituent of this invention is a thing containing a solvent, the amount of the 
solvent used can be suitably set up according to the thickness of a desired paint film. The 
concentration of the sum total of components other than the solvent in a constituent is 50 or less % of 
the weight preferably, is 0.5 - 50 % of the weight more preferably, is 1 - 30 % of the weight still 
more preferably, and is 1 - 20 % of the weight especially preferably. 

[0059] The constituent of this invention can also contain the tantalum compound except having 
described above if needed, in order to raise the tantalum concentration in a constituent. Moreover, to 
the constituent of this invention, surface tension modifiers, such as a fluorine system, a silicone 
system, and a non-ion system, can be added if needed in the range which does not spoil the target 
function. The constituent obtained in this way can be used if needed, mixing with the particle of an 
aluminum oxide, a zirconium dioxide, titanium oxide, and the metallic oxide like silicon oxide etc. 
suitably. 

[0060] Moreover, to the constituent of this invention, a radiation absorbent (radiation absorptivity 
compound) can be added in the range which does not spoil the target function. This has the operation 
which improves the acid-resisting effectiveness further, as such an absorption-of-radiation agent -- 
the color; BIKUSHIN derivative like an oil color, a disperse dye, a basic dye, methine dye, a 
pyrazole system color, an imidazole system color, and hydroxy azo dye, NORUBIKUSHIN, a 
stilbene, 4, and 4' ~ the aromatic compound like the ultraviolet ray absorbent; anthracene derivative 
like the fluorescent brightener; hydroxy azo dye like - diaminostilbene derivative, a coumarin 
derivative, and a pyrazoline derivative, tinuvin 234 (Ciba-Geigy make), and tinuvin 1 130 (Ciba- 
Geigy make) arid an anthraquinone derivative etc. is mentioned. 

[0061] In order to form the antireflection film and a resist pattern using the antireflection film and 
the constituent for antireflection-film formation of formation approach this invention of a resist 
pattern (1) The process which heat-treats and/or processes [ optical ] the paint film of the constituent 
for antireflection film formation applied on the substrate, and forms an antireflection film, (2) The 
process which applies a resist solution, and and forms the resist film on this antireflection film, the 
process which exposes a radiation through a mask pattern on (3) resist film, and the process which 
develops the latent-image pattern by which (4) formation was carried out are performed. Hereafter, 
each process is explained in more detail. 

[0062] First, at the 1st process, the above-mentioned constituent is applied on a base and the paint 
film of the constituent of this invention is formed. At this time, also at a flat surface, non-plane [ with 
a level difference ] is sufficient as the shape of surface type of a base, and a curved surface is 
sufficient as it. Moreover, especially the solid configuration is not limited. For example, they can be 
mass, tabular, a film configuration, etc. 

[0063] What can be equal to heat treatment subsequently performed as the quality of the material ot 
a base is desirable. As an example of the quality of the material of such a base, glass, a metal, 
metallic compounds, plastics, ceramics, these layered products, etc. can be mentioned. As glass, 
quartz glass, boro-silicated glass, soda glass, lead glass, etc. can be used, for example. As a metal 
and metallic compounds, gold, silver, copper, nickel, silicon, aluminum, iron, platinum, a ruthenium, 
a tungsten, titanium, cobalt, molybdenum, the other stainless steel of iridium, an aluminium alloy, 
silicide, tantalum night RAIDO, titanium night RAIDO, ruthenium oxide, etc. can be used, for 
example. As plastics, polyimide, polyether sulphone, a norbornene system ring-opening- 
polymerization object, its hydrogenation object, etc. are mentioned, for example. 
[0064] Especially the method of application of the above-mentioned solution is not limited. For 
example, a spin coat, a DIP coat, a flow coat, a curtain coat, a roll coat, a spray coat, a bar coat, an 
ink jet, and the proper approach like print processes are employable. Once, spreading is good or can 
also carry out multiple-times two coats to a line. The thickness of a suitable paint film can be 
suitably set up according to the thickness of the desired tantalum oxide film. For example, as 
thickness, 0.001-20 micrometers is desirable and it is still more desirable that it is 0.01-2 
micrometers. In addition, when a constituent is a thing containing a solvent, the above-mentioned 
thickness should be understood as thickness after solvent removal. The spreading process in this 
invention is more preferably carried out under the ambient atmosphere of 3 g/m3 three or less 
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humidity (steam content in ambient atmosphere) 5 g/m. a ****** case is in the insulating property 
of the tantalum oxide film which will be formed if the humidity at this time exceeds 5 g/m3 about a 
bad influence. However, when the orthocarboxylic ester of the specified quantity is contained in the 
above-mentioned constituent in this invention, the above-mentioned paint film formation process can 
be carried out, without being influenced of humidity (steam content in an ambient atmosphere). For 
example, even if it forms a paint film under the ambient atmosphere of the humidity exceeding 5 
g/m3, the high-definition tantalum oxide film can be obtained, and further, under the three or more 7 
g/m ambient atmosphere of humidity, even if it forms a paint film under the three or more 9 g/m 
ambient atmosphere of humidity especially, the high-definition tantalum oxide film can be obtained. 
Subsequently, the paint film formed as mentioned above is changed into the tantalum oxide film by 
heat and/or optical processing. The temperature of the above-mentioned heat treatment is 300-900 
degrees C or more preferably [ considering as 200 degrees C or more ], and more preferably, and is 
350-800 degrees C still more preferably. Although heating time can be suitably set up by thickness 
etc., it is for 1 5 - 90 minutes preferably [ obtaining the high-definition film / heating more than for 5 
minutes ], and more preferably, and is for 30 - 60 minutes still more preferably. Moreover, the 
ambient atmosphere in the case of a heating process is so desirable that an oxygen density is more 
high. As the above-mentioned heat-treatment ambient atmosphere, the mixed gas of these oxidizing 
gases and inert gas, such as nitrogen, helium, and an argon, can be used, for example for air, pure 
oxygen, ozone, N20 or these mixed gas, and a pan. As the light source in the case of the above- 
mentioned optical processing, excimer lasers, such as an YAG laser besides the discharge light of 
rare gas, such as a low-pressure or high-pressure mercury lamp, a deuterium lamp or an argon, a 
krypton, and a xenon, an argon laser, carbon dioxide laser, XeF, XeCl, XeBr, KrF, KrCl, ArF, and 
ArCl, etc. can be used. The outputs of these light sources are 10-5,000W preferably, and are 100- 
1,000W more preferably. Irradiation time is 0.1 - 60 minutes preferably, and is 1 - 30 minutes more 
preferably. Although especially the wavelength of these light sources is not limited, the thing 
containing the wavelength of 170nm - 600nm is desirable. The ambient atmosphere same as an 
ambient atmosphere at the time of optical processing as the time^of the above-mentioned heat- 
treatment can be used. Although especially a limit does not have the temperature at the time of these 
optical processings, it is usually about room temperature -500 degree C. Moreover, on the occasion 
of an optical exposure, since only a specific part is irradiated, you may irradiate through a mask. In 
order to consider as the more nearly high-definition tantalum oxide film, it is desirable to carry out 
the both sides of the above, heat treatment, and optical processing. The order of processing in that 
case can be set as arbitration, and may carry out both sides to coincidence, the tantalum oxide film 
obtained - the conditions of heat treatment and/or optical processing - the shape of amorphous - a 
crystallized state . Use can also be presented after performing the oxygen plasma and UV- 
ozonization to the tantalum oxide film formed as mentioned above if needed further. Thus, as 
thickness of the tantalum oxide film formed, 0.001-10 micrometers is desirable and it is still more 
desirable that it is 0.01-1 micrometer. Like the above, that the thin antireflection film of 0.1 
micrometers or less of thickness can be formed is also one of the advantages which was excellent in 
this invention. Moreover, 1 .7-2.5, and an absorbance (k) are set to 0.3-0.5 by the refractive index (n) 
to the wavelength of 248nm of this film. 

[0065] In this way, after forming the antireflection film on a substrate, at the 2nd process, on this 
antireflection film, a resist solution is applied so that it may become predetermined thickness, and for 
example, on a hot plate, prebake is carried out, the solvent in a paint film is volatilized, and the resist 
film is formed. Although the temperature of the prebake in this case is suitably adjusted according to 
the class of resist used etc., it is 50-200 degrees C more preferably 30-450 degrees C. The time 
amount of this prebake is 60 seconds - 120 seconds more preferably for 30 seconds to 60 minutes. 
As the method of application of a resist solution, rotation spreading, flow casting spreading, roll 
coating, etc. are employable. In a suitable solvent, solid content concentration filters a well-known 
resist with the filter of about 0.2 micrometers of apertures, after dissolving so that it may become 5 - 
50 % of the weight, and the above-mentioned resist solution is prepared. As a resist solution, a 
commercial resist solution can use it as it is. Moreover, as a resist, the chemistry magnification mold 
resist of the positive resist which consists of alkali fusibility resin and a quinone diazide system 
sensitization agent, for example, the negative resist which consists of alkali fusibility resin and a 
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radiation-sensitive cross linking agent, the positive type containing a radiation-sensitive acid 
generator, or a negative mold etc. can be illustrated. 

[0066] Then, at the 3rd process, a radiation is exposed through the mask for exposure on the resist 
film formed as mentioned above. In this case, according to the class of resist, suitable radiations, 
such as a visible ray, ultraviolet rays, far ultraviolet rays, an X-ray, an electron ray, a gamma ray, a 
molecular beam, and an ion beam, can be used. Among these radiations, to the constituent of this 
invention, ultraviolet rays and far ultraviolet rays are desirable, and g line (wavelength of 436nm), i 
line (wavelength of 365nm), a KrF excimer laser (wavelength of 248nm), and an ArF excimer laser 
(wavelength of 193nm) are especially desirable to it. 

[0067] Subsequently, at the 4th process, the latent-image pattern formed of exposure is developed. It 
washes after that and a desired resist pattern is formed by drying. In order to raise in process [ this ], 
resolution, a pattern configuration, development nature, etc., baking before development (henceforth 
"BEKU after exposure 1 ') may be performed after exposure. On a hot plate, preferably, the conditions 
of BEKU after exposure are 80-160 degrees C in temperature, and are heated for [ 60 seconds - ] 360 
seconds. As a developer used here, for example A sodium hydroxide, a potassium hydroxide, A 
sodium carbonate, a specific silicate, specific metasilicate, ammonia, Ethylamine, n propylamine, 
diethylamine, G n propylamine, Triethylamine, methyl diethylamine, dimethylethanolamine, 
Triethanolamine, tetramethyl ammonium hydroxide, tetraethyl ammonium hydroxide, The alkaline 
water solution which dissolved the pyrrole, piperidine, choline, 1, 8-diazabicyclo (5, 4, 0)-7- 
undecene, 1, and 5-diazabicyclo-[4.3.0]-5-nonane etc. can be mentioned. Such alkali concentration 
of an alkali developer is 1 - 5 % of the weight more preferably one to 10% of the weight. 
Development temperature is 10-35 degrees C preferably, and developing time is about 30 - 300 
seconds preferably. As the development approach, dip coating, a paddle method, a spray method, etc. 
are mentioned. Moreover, optimum dose addition of alcohols, such as a water-soluble organic 
solvent, for example, a methanol, and ethanol, and the surfactant can also be carried out at these 
developers. At the last, dry etching removes the antireflection film by using a resist pattern as a 
mask, and the resist pattern for substrate processing is obtained at it. The reactive-ion-etching 
approach is mentioned as the dry etching approach. In this case, oxygen, a halogen, halogenated 
hydrocarbon, etc. can be used as the ion source of reactant ion. At this time, it is also possible to 
operate it continuously from alternative removal of an antireflection film to pattern processing of a 
substrate. 
[0068] 

[Example] Although an example is given and this invention is explained still more concretely 
hereafter, this invention is not restrained at all by these examples. 

[0069] In the example 1 tantalum PENTA ethoxide 8. lg solution of tetrahydrofuran (THF) 67mL, it 
added over 15 minutes, stirring triethanolamine lOg and the mixed solution of THF67mL at a room 
temperature under nitrogen-gas-atmosphere mind. It stirred at the room temperature after addition 
termination for further 1 hour. Since reaction mixture was transparent and colorless, it changed to 
fine nebula. Then, after condensing under reduced pressure and washing a residue by the hexane, it 
remelted to a small amount of tetrahydrofuran, and was made to reprecipitate by the hexane. The 
obtained white solid-state was carried out the ** exception, and carried out reduced pressure drying. 
When 1 H-NMR analyzed, the peak of the ethoxy origin of tantalum PENTA ethoxide disappeared, 
and the peak of the triethanolamine origin had appeared. Yield was 80%. The reaction invert ratio of 
the ethoxyl of raw material tantalum PENTA ethoxide was 100-mol %. Obtained constituent for 
antireflection-film formation (1) 1 .0g was dissolved in diethylene-glycol monomethyl ether 9.0g, it 
filtered with the filter made from Teflon (trademark) whose aperture is 0.2 micrometers, and the 
constituent for antireflection-film formation (1) was prepared. This constituent was applied with the 
spin coat method by 2,000rpm on the raise in basic wages silicon substrate under the ambient 
atmosphere of humidity 2 g/m3 at 0.091 micrometers of thickness. Subsequently, after evaporating a 
solvent in air, when it heated at 400 degrees C under air existence for 30 minutes, the antireflection 
film transparent on a substrate was obtained. The thickness of this film was 0.035 micrometers. The 
absorbance k in the light of wavelength 248 of the obtained antireflection film was 0.43, and the 
refractive index n was 2.3. 

[0070] an example 2 - tantalum PENTA ethoxide 8.12g (20mmol) and tetrahydrofuran (THF) 50mL 
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were taught to the 200mL eggplant mold flask which performed the nitrogen purge enough under 
nitrogen-gas-atmosphere mind, and diethylene-glycol 8.1g (76mmol) was added over 15 minutes 
under stirring at the room temperature. It stirred at the room temperature further after that for 1 hour. 
While it had been transparent and colorless, viscosity increased reaction mixture a little. Then, the 
solvent was completely removed under reduced pressure and 7.8g (tantalum content product) of 
white solid-states was obtained. When 1 H-NMR analyzed, the peak [ diethylene glycol / the peak of 
the unreacted ethoxyl origin of tantalum PENTA ethoxide and ] of the reagin origin could be 
checked, and the integral ratio was 1 :20. When the reaction invert ratio of the ethoxyl of tantalum 
PENTA ethoxide was computed from this ratio, it was 91-mol %. 1.5g of obtained white solid-states 
was dissolved in 8.5g propylene glycol monomethyl ether, it filtered with the filter made from 
Teflon (trademark) whose aperture is 0.2 micrometers, and the constituent for antireflection film 
formation (2) was prepared. This constituent was applied with the spin coat method by 2,000rpm on 
the raise in basic wages silicon substrate under the ambient atmosphere of humidity 2 g/m3 at 0.205 
micrometers of thickness. Subsequently, after evaporating a solvent in air, when it heated at 400 
degrees C under air existence for 30 minutes, the antireflection film transparent on a substrate was 
obtained. The thickness of the obtained film was 0.105 micrometers, the absorbance k in the light of 
wavelength 248 was 0.40, and the refractive index n was 2.1. 

[0071] The constituent for antireflection-film formation (2) obtained in the example 3 example 2 was 
applied with the spin coat method by 500rpm on the raise in basic wages silicon substrate under the 
ambient atmosphere of humidity 2 g/m3 at 0.780 micrometers of thickness. Subsequently, after 
evaporating a solvent in air, when it heated at 400 degrees C under air existence for 30 minutes, the 
antireflection film transparent on a substrate was obtained. The thickness of the obtained film was 
0.325 micrometers, the absorbance k in the light of wavelength 248 was 0.45, and the refractive 
index n was 1.85. . 
[0072] It is a positive resist for KrF made from JSR (KRF-M78Y) on the antireflection film obtained 
in the example of evaluation 1 example 1. After carrying out the spin coat to 0.41 -micrometer 
thickness and forming the resist film, the exposure time and exposure which form 0.1 3 -micrometer 
Rhine and a tooth space in this by 1 to 1 were performed. Subsequently, the resist pattern was 
formed by developing negatives using a tetramethylammonium hydroxide water solution 2.38% of 
the weight. For the obtained resist pattern, the depth (henceforth the "notching depth") of "scoop out" 
by reflection is . The pattern configuration had little skirt length and were very few superior things of 
the effect of a standing wave. 

[0073] The resist pattern was formed for the antireflection film manufactured in the example ot 
evaluation 2 example 2 like the example 1 of evaluation. The obtained resist pattern had the small 
notching depth, the pattern configuration had little skirt length, and it was the superior thing as which 
the effect of a standing wave is not regarded. 

[0074] The resist pattern was formed for the antireflection film manufactured in the example ot 
evaluation 3 example 3 like the example 1 of evaluation. The obtained resist pattern had the small 
notching depth, the pattern configuration had little skirt length, and it was the superior thing as which 
the effect of a standing wave is not regarded. 

[0075] ^ , . . „ 

[Effect of the Invention] The constituent for antireflection-film formation of this invention can torm 
the lower layer antireflection film which whose acid-resisting effectiveness is high, and is 
comparatively excellent also in a thin film by the simple approach at an adhesive property with the 
resist film, and adhesion, and does not have INTAMIKISHINGU with a resist component. 
Moreover, for this reason, it can have two incomes with a positive type or negative resist, and the 
resist pattern excellent in resolution, precision, etc. can be formed. Therefore, the constituent for 
antireflection film formation of this invention is size the place which contributes to manufacture of 
the integrated circuit of a high degree of integration especially. 
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/k ^rtlc2fSW±07KKS^ ; fi-r5ft:^t) (fc/cL 
7~/7/l/3-/k£Gfc< 0 ) , p-i?*rh>. H-'rY 

[ooi i] ±8E©#?rtfc2fflw±<D*itg*:*rrs 

(t&* (f;/cL7;/7il/3-^H<<, ) fcLTH, 
W*tf frFrttc 2 fflW±OTK»S*W - r 5 77LO-/UIS 
(fc/-£L7$/7;l/n-;l/^< 0 ) . SH'rtfc 2ffl& 

[0 0 12] ±JBLfcft&i*<D?-5, 75/7/1/3- 

75y7;l/rJ-;k i^Frtfc 2 fflUt±<£>#»S*Wr* 
77U3-7UJS (7c7cL75/7;bn-;l/^< 0 ) 

[0 0 13] ±K7 5/7;U3-;l/^i:LT(i, filj*tf 
h'jx^/-;U7 = >, yx*7— ;l/7^y, hU-fV 
T'n/V-;l/7 5>> •>W7'n;V-^7 5X 
;l/-y*x£ 7—71/7 5 X xf-7ky"x£7— ;l/7 5 XDC 

7l/7 = 7*5 <fctfyx* 7-71/7 5 yjWKfiF 3: L < ffiffl 
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T't 

[0014] ±ie^rt{c2fgw±£07k^a*#-r57 

;Un-;l/j® (7crcL75/7;Un-;U^< 0 ) ©Hfls 
WfcLTfi, WiUfx^uyyun-;k 7ntfUyy 
'j3-;k 7* y-y^-yk ^y^y^-vk 'v*-? 
yy*-;k *\-f*y*J*—fr. * *J*-iW 7 
■^yv^fr— ;k Tfiyi/*->is i/ifi/v^yn- 

;k fXhU^f-by^Un-^k yy-teu-A/*/* 
^;kc— r;k yj-ta-;l/t/if;H-f;K tK 

io u*sy<Dm%i/7>i=i-jim ; ^'j-bn-7i/©&nt£ 

y fi u n -;k 77 y 5?*— ;U*3«fcl>X y ? y y"*- ;l/ 

[ooi 5] ±ie^rtfc2ffl«±©*f«**rrs7 

[0 0 16] ±12/?-^ h>«tbTtt, 0fl*tf7"fef- 
20 ;b7-bhx 7ntf*x;l/7-bhX ^/ky^-t^rt/ 
y>7y, i/Vnlf^/M 7y, n-7f'J/l/7tb 
y, •YV7^ i ;7U7-trh>, 3-/-^7l/-2, 4— -n* 
U-y^jj-y, y'7-fe^7l/X-?-7M £y, n-7SUU;l/7 
■thy, 7 , Dk!*x/l/-n-7'f- | J;M7y, 3-yf- 
;i/-2, 4-^>^y, s>7-fe?-;Ux?-;M* 

y, n-7^UU7U7-b 7Dlf^-X7l/-n-7^U 

;M*y, 3-yf-/i/-2, 4-^7^y>>'+>^ -tv 
>>*7-bf-7by £y> *7u-f'7L'7-fe hy, y-n-7?- 

30 U;M?y, 2, 2. 6, 6-fh77«^-3, 5- 

^-ffiyvxy, <yV^fji7-thy. 3-7xx;u- 
2, A-^yfiy^y, i/^yVSfrtfiy, xh+ 
y^;i/^x;i/-y7-trf-;uy^y, 1, 1. 1, 5, 5, 

5-^-tt7;l / ^-a-2, 4-^yfiyi/*y<DMZit 

■svatfrnftbtiZa cneiDH, 7-t=f-)i7-thy^s 

J: tf 7n kf7j-x;l/7-b h y^fCjffS L < ISfflT't S D 
[0 0 17] ±ie/3-^hxXr;b^LT{±, 0IJx.tfy 
f- ;U7-tr h7-fe7— xf-zl/7-b 1-7-trf— y f- 
71/- a - y ^71/7-t t-7-tr— h ©!0#{t^Hl*«**f 6 
40 ft-g> 0 cn^co^^, yf-71/7-t h7-br-hfcJ:0 : x 
f-;I/7-fe h 7-tr7- h A^tcW $ L < ffifflT* S. 
[ooi 8] ±g2/5-y**7i/^yfexXT7i/i:bT(i, 
^iJ^tf-7Dy^yy^7k Ya>i->'if;k vayl 
-y'7^7k 7a>®->*/N+;/;K vpyl^i'^K 
VDy^-y"^yr"-y7U> va>l^^tf>';K 
y^-y-9-*^^xy7k vay^-y-9. 12-* 
^fi)->'i3;K 7D>i->"-9, 11,1 3-*^ 
h 'Jxx;U©&D£{b£1%tfW5>ft5o Ctl^O 

o*., -7Dy^-yyf-7i/fc'*u r Tpy^yx^7i/A^{c 

50 &f$L<^fflTt?)o ±KUfefb^»fi, WT'Sfcfi 



(4) 

5 

2 Mu±z-mcm? % c t ff-e t 

[0 0 19] ±K (a 1 ) ZyZlWhrn-isYt (a 
2) fiE^<DS(6«, (a I) *y$A>7)\'n*i/y\*: 
McftLT (a 2) L<t±0. 1-1. 00 

o^e/k 2<E>fc#i:L<t±o. 5~ioo€;k fticfiF 
iL<(il~l Ot^ffl^tffoCii^T'SSo KJ&fi 
fikk !(f^L<ti-3 0~ 1 50t> «fc!)ff*L<fiO 
~100°C. ££>{C$?£ L<(40~7 0°CT'&S o SJS 

Tnmtzct io 

[0 0 2 0] (a 1 ) £>*;U7/UP+i/Ki: (a 2) 

[0 0 2 1] ±HB*/7;l/P-;USi (fc£L75/7;I/ 

;k x*/-;k 7D/V->k -Yy^D/^/-;k "7 
*/-;k t e r t-7£7-/k ^*+>-/-./k i/b 
n'\*-9V-;k *^2/-;k ifU^Ua-** 
yy^n-f/k if uy^'Jn-zi/tyif;!/!- 20 
-r;k xf l/y^'J n-wy^vya^l/x-f ;W 
•;xfUyyj3-My^f^x- r;k ->*xf L/> 
y U a-;l/^r/x^;l/x— r;k 7n tf uy^U p-;U 
t/*¥-;Ux— 57k 7p kf U>^U p-;ke/x5^U 
x-57k 7Pt?U>?''J a-Ky^aii/l/X-f 
;k ili/X^JltX.— 57k W-bu—JVi/x. 

[0 0 2 2] S/c, ty7xy-;l/afcLTIt fW*tf 
7i/-)k ywi7-;k i/'y^;U7x/-;k 
hU^f;U7x/— ;k if;i/7i/-;k i/xW7 30 
x /-;k h 'J xf;l/7x S-bm*mfZ> c 
£„ cne.©^, 7x/-;k /7 L ;U7xy-;UJ3J; 
tfl^l/7i/-M!lf$L<ffiIT#8. 

[0 0 2 3] (a 1) *tyZ)l7)\,Zl3ri/Y£ (a 2)' 
fiK#<OElS*, */7;lo-;U8f (fcf£L7$/ 7;bP 

Ttff^tf^ cn5ft£to©l£ffl»tt, (a2)fiR# 

< ti 5 tMXT, £ St*? * L < t± 3 t;l/WTT*5. 
CCT, f£ffl*;6 s l 0&l/€ffi*.«&* (al)>» 40 
ykT/lO + S/Kfc (a 2) «#©El6*IB» , r*«^*' 

[0 0 2 4] ±tajgltUii^{C)SCT?§!«<DSffiTT'll 
itr4Ci:^-pt-5. »«SE«:fi!ffl-rSIRKtt, (al) 
£>2;l/7/l/P*v'K*5«fcO : (a 2) gStfh Mlccn 

[0 0 2 5] C<D«fc5fcffi»©f|f*0IJfcLTU:, 0U 

tf, n-^y^y. y^o^y^y, n-^k f 

^a^-9->> n-A79X i/^D-^^X n-tf 50 
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ix^a^-^^y, 5^3 X i/^P-fA^, 
^n^>^s?xyzk*{tft, h*xk 

f*th'Dt7^bk X^77>05PtKfb**3S}S 
$ ; s/"x^/l/x-77k v>'7p fcf;Ux-5^k ^7^1/ 
x— 77k xf-b^'J p— ;l/->7f ;Ux— 57k x^ 
k>yy P— rt/^xf-jl/X— • 57k x^uy^'J p— ^ 
yf;l/Xf-^x-f;K ->*xf 1/>^"J p— ili/x.?-)l 
x— r;k i/Xf-U>^»J n-yl/^^yl/X^^x— r 
/K f H7tKu77X fh7tKnt!7k 1, 2 
-v^ h*i/X?X tf 7. (2-* h*5/X*/W X- 
57k p-->"^-++)->co^tx-7-;U^rg(S; 7o(flx 

K y-7fU7^hk N-*^l/-2 
-tfP'JK>, ^f/l/*M7 5K, 7-thxhU 
/k i'Vf/l'XM^v'K^ &ffc*f-U>, *na» 

;l/X— 57k J/T'p tf ;l/X— 57k ->7?;H-r/k 
fh7kh'D77>, -7yf;l*M7 5h\ 7-b hx 

[0 0 2 6] (a 1 ) ^y^;U7^P^-> K£ (a 2) 

it. (a 1 ) *y*/l/7;l/3*'>K 1 glcfcfLT, #S 
L<« 1 ~1 0 OmL, J;WIL<(±5~5 0mL > 
??)C5fSL<«5~3 OmLT'W. 
[0 0 2 7] ±ES«4«1iH4, m»fWT<0J:9ftfe 

i) (a 2) j£#tf75/7;bP-;l/«, ^rttC2ffl 

«±©*ktt»**fr 5 7 ;u p * a 1 2 f@ 

^^"•r^t<DTfe§4 1 ^, ^y^;l/7;l/P^->K©7 
/l/P^'>;l/SO-SIJS/itt±SI5^BaiU (a 2) 

t\ ^mimwtt^tcimm^nmm.Ttfizyz 
>m : ?tmeiZ£.i:rcE.fo£.mviio ccx\ (a 2) $ 

[00 2 8] ii) (a 2) rftft&p—. V>TYy. p-* 
hx7r;l/S/ctt/S-> ? A;l/5pygEx7.r;l/^^t'5 
fe<DTSS^^ ^>*;1/7;1/p*'>F07;1/p*S/;I/ 
»©-»Sfc«^SB«<ffiaiU, (a 2) j«#*<O2ffl<0 

[0 0 2 9] iii) (a 2) a##w&dif-r«t>0> 

T'feS^, ^>^;l/7;l/P + ->K<D7;UP*->yUS© 
fctt^flU AW ( a 2 ) fig?3 s *tD'>^ < 1 1 
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l m^Ahn^inf^iyivm-h^mmw^^K sis 

[ 0 0 3 0 ] iv) ( a 2 ) fiRtftf ?L«x*;l/*^f 5 
&<DT&3it3\ XXT7Ua©2oeDg£fjtfW2y* 

CO 0 3 1] v) ±12 i) ~iv) fCfc^T, 

lift (a 2) tftf^OlHIiSB^fcttS* 
1%? fj\ ffi<DKJS£5)ct) S ft H*EJ£* > * /U7 7U ^ * 

[0 0 3 2] vi) (a2)^'l, 5-istv*W 
FcD7;Ua + »>;VScD-g|5f fc«:£ffl5jSflSMtU 1. 5 

[0 0 3 3] vii) (a 2) j£#$fcttftIt«K:i®!in£ 
Aft*©. IMMiFPS fcttfflRK? *<±K i ) -vi)' o 

[0 0 3 4] viii) ±12 i ) ~vii) (O^ftlfrOfcO 



* [0 0 3 5] ix) ±12 i ) -viii) Wftlfr 1 OtCl2 

[0036] x) ±?2i >-rn*> 2 aw±osjs*«»o 

[0 0 3 7] CCT\ *rfcfcfgj3c3tt3IS£fi, $J*tf 

io ttw^, -r*yis^ Effiis^ TksRHS^srcttcn 

[0 0 3 8] ±85Lfc«t^*SJS^1«J«, *KfS<D7 
;|/ a + -> ;Ua $ ft tj £ > £ )\> 7 /U 3 4- i/ F cf <D 7 )\> 3 * 
i/ 7l/«tfffit Wfc j^AP $ n £> ^& 7 7 ;U a -;HH i: 

[0 0 3 9] ±f2Lfc<fc?£J£j££»i, *K£©7 
7l/3*>7US3:fc{i*y£7U77l':3*>'F#©77U3* 
S/jWfetf tt*W t * n 5 * 7 7 7b n t S$>£ 

20 cnP>^$i:J6T#lc r*RjS7;l/a4=->'^Sj i: 

[0 0 4 0] *5SHH© [A] ^»i:LT^ffl$nS5J5 
±*&, Tiffin (1) X°'jiLmZti%&.l£Mitmtf5 0 

?>o 

[0 0 4 1 ] 



S(S<efk*= 11- (Sl£4«*»t'0*SiS7;I/3*^/Hfio«»/Kfi*7 

©IBS) } x 1 0 0 (€-;U%) ( 1 ) 
58 $x X r 7l/£ $ £> tc 5 C £ #T* £ £ o 

Z)mv>wfmm^fttrj.z>^tf&% 0 [0044] [b] ^^vti^ym^T^ 

[0 0 4 2] ±I2KJt>£$^©*D7j<»M± m*.i£± 

0. 0 1-1, 0 0 0*7KD7j<cDf?£TK, MS~ 1 0 
0 iC OSS TfllffT t jaai-r * c 4: K J: •? ^iSf 5 c i: 

[0 0 4 3] *5EBJ|tCt5^T, ±fi2Jg^fi)ct)fc<ta*^ 
<DlBl7]C»f!?Hjf±#a T*& -5 1 H± 2 «W±-»K:ffifflf « 



[B] *;Uh*7W-;>&xX-r7Mi. 
#IC (A) JK^^ (a 1) f&ftt (a 2) fi£^<DS«E^ 

JfM-rsxglc^a^T, Jilt{c : ff?l-r57K^i:JgJi;L, 

T, [B] *7Uh^7b#>^XX7 L 7U^#Wr ; 5*^ 

[0 0 4 5] ±g2 [B] ^7Vh*7l/4-^iEXXx7U*VJ< 
»tS*Sf4««tt, TI2S (2) t^L7ct±<Tfe 



R'C (OR 2 ) i + 3HzO->R' COOH+3R 0H + H 2 0 (2) 



(C CT. R fccfcth'R «77U*7l'«*7 v c«7U-7bS 
T'feO. 3O0R ! tt|B|-T > t>a*oT^Tt)«t^. ) 

[0 0 4 6] [B] */UF*7U*y&XXx7Ut73*f*0l| 
fcbTtt, Mjttf, *7bF««^h , J><f-7l/, ^;UF4«S 
hDx^U, *;l/F48S F'j7afcf7k 
7f-;U, 5j-7l/hifi«F'J^^7k h«8ffe->*x^7l/ 



50 



7alf;k 4-7l/ht»ggFU7xx;k *;U MH6 HJ * 

^7l/h^Sh'Jx^7l/, 5j-;bFWKh'J7akr 
/k */i/hW»h'J7'^;k *;l/hB»h'J^>f-/k 

*7UhWK->"X^7k7Dtf7l/, ^-7UFWKh'J7xX 

7k ^7l/h7ne*>Kh'Jp<^k *7Uh7ptfjj->' 
(thUx^;k ^7l/h7ae^-y(gF l J7nlf;k *7l/ 
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7^;k *7l/h7nfcf*;/&v'*x^7l/7 , ot?7k *7Uh 
■fa^^ymbUy^-ii, *)ibmmb V y^7k * 
/l/h»tth'Jx^;k *7l/hB8®hg7nfcf7k 
fiSfi£HJ7>;k ^H-BS&h'J^y^k *;H-S» 
*JxWfu t?;k *;l/H8KHJ7x->k */H»5 

;l/ h U >» MJ 7n tf;k *7l/ h 5>> U h U 7" 
^/k ^/Uh^^'JyKh'J^^^k ^h7^U> 
K^xf-rt/T'n kf;k *>l b 7 7 U h U 7x-;k 

bsmws b u /^;k *7U bfc&mm b g x^ 

7k *;l/h£HfftlHJ7'ntf/k *;Uh$HS»hy 
7^7k *yUhSJ&S»h'J^>^;k *7H»£H§K 
5>xf-rt/7n K;k hgJH@«f h 'J 7xx;k *7U 
bUMVO**^ *;l/haSh'Jx^k 
HJ7'nt">k *;bh¥L»hU7'f-;k *;l/h*jth'J 
^>9^k ^■;l/HL^v : xf-;U7Dlfyk *;l/MHJEh 

[0047] cnf.^i/h*Wylxxf;i/©^, 
7j<tojgjE6tt^e>fllflS^xxx;W»* L< , £ * 
^UxXfvU^xf-yUxXT^TbWcjffS: U\ W*W 
KM;, 4-;l/b«HkhU^^;k bMM b U xfvUfc 
<ttf*;l/hSgJl\SlBfh U >^UWtjifjaTfe5 0 eft 
e><7)*7l/ h *^fyixxf;K±, Jg-fST't&S Wi 2 

[0 0 4 8] *fSBfl(Dfflfi!c%ft'tC*5lt2, [B] tllbf) 

$f > ^ ;uiSjfMie^^HHSv:«D!ia^tc^ 1; t jti: 

ffl^^tcWLT, 0. 0 5~5 0ll%tWt5C 
fc»JL<, 0. 1 ~3 0li%tSt5iii:i!)U') 
»f t<> 0. 5-2 Offiffi%^frr 5 

[0 0 4 9] &i3, ?J<i:^b*7l/5p>'exX-f;kOS 
(Etc J; <o L fc * )l # > 8* JIV7 ;U xi -7USiM t/tc * 

[0050] *%w\cmmT'Zz>®mti,Tii.. ±el 

K.9mtt.to\ £<D*o1H$iet£LTa. (a 1) $y 
fil<7)la*->b'£ (a 2) tf#©5£©RH;:ffiffl""?# 

y-7k x£y-;k yn/V-;k 7^ /-7k 'n* 

■9-/-7k y-^o^-y-y— /k *^^y-7k -r#y 
-;k x^b>^*i;xi-7U, x^u^g^-yu^yy 

•^7bx-r7k xfl/V^'jn-W/x^H- r 
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;k x^ky^Un-yUty-f y7pfc!;l/x-r ;k S> 
xf-u^yg n-;i/^eyyf-;i/x— f7l/, ^xf-kvy 
•J n-;i/^y X7-7UX— r;k 7o tf uv-yg a-7k 
7atruy^*gxi-7i/ ; &yy^7Ux— r7k 7nt?u> 
?'g 3-7i/ty xf-7i/x-x;k 7o tr uy^'J xr-;u 
^y 7W;l/x— r/k yg-bD-yk yu-tn-zl/t 
yy^7l/x-x7k yg-bD-;l/i/y^7l/x-r;k 
g-fen— ,/kfc/xf-/l/x— -r;k yg-ba-;l/i/x^7b 

X-x7l/<D&nt77l/n-7l/&j§{§ ; ifuy^ij 3-^ 

10 ty y f-7i/x-T-7U7-tx- h> x^u>yg a-;u^ 

yxf-;Ux— r7l/7-trf— k 7d tf U>7"g a-7ke 
yy^7Ux— f7U7-tx-h, 7atru>yga-;i/€ 
yx^kn—f/kr-trr-k ¥L$y^7k ¥LKx*-;U 

[0 0 5 1] cn60jS«t±, #J4T't«5VH±2ttW 

ts. <b o*fc 7;u xi -n&mm t imm&mm t <Dm.%mm 

20 [0 0 5 2] 7Jl=t—J^mMtLXI,i., m*.l£. 7n 
(fuy^g^-;u^yyf-7i/x-x7k 7ntfuy^"g 
n-/^yx^x-T7b£<fct?7nfc!U>^g 
ty7at!;l/x— r;^^*^/^ ifc, 7;b=i— 

^S(«/x-x7l/^^<0ig^!«fc J: 0*771/3 

[0 0 5 3] ±!277l/n-7l/^^j«/x— T)l>3k®M<D 

-7i/ ; eyy^7i/x-7 L 7k TWbyyga-jkeyx 
30 f-;i/x— f7U*5<ta*7Dtf u>^gp— 7i/*y7atf7i/ 

x-f-7l/O9*.«0 / >%< fc€> 1 a©77l/X7-;U^^(i 

trx (2-y h+v-x^u) x — -77k y'xf-i/y 

^ g i/xf-yl/x-f 71-fcck tf ; ^xf u y y g a - 
;l/y ^;Ux^7l/X— T7KD-5 •fe^eStffti*^^ < i: fc 
1 oox-x7l/«JS«i:<Og^}Sj«*We)ft-5o 
[0 0 5 4] ±IE77l/3-7l/^?g(®/X7-r7b^?g!(|(D 

-7key y^7Ux-x7k 7a tf i^y^gxi-7U ; eyx 
f-7l/x-r7UfeJ;D ; 7o tf U>^g a-M/^u if 71/ 
40 X — 7~)\/<D o ^><D'P^. <£t>\ M<D7)lO— 7l/&i§(® 
t, ^atru^^'gxi^l/^yy^l/x— -r;U7-bf— 

h t3 <t D*7P tf b > 7" g a -71/^: y y ^7l/X-f 7W7 -t 
x-h<D9-fe^5))l(fft-5 / >^< fcfe 1 OCDx7-r7U^ 

[0 0 5 5] ^43±I5«D3^, 7alfU>7*gxi-7l/* 

[0 0 5 6] CCT\ tuKL-fc (al) ^>^7l/77Un 
50 *S/Kfc (a 2) fiK»4:0!)S-SXeK*s^T»«i%ffiffl 
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<Dr§!«fcLT$fflLT&£^U RJS&fc-fi}gil**ISfc 

i&gfcJSUT (a i) ^v^/^/Ua+S/Ft 
(a 2) *»t«SJfi4«illOl««*fTofc», 

[0 0 5 7] ffiffl?nS««^7lCttS%^Ot© 

(a 1) *>*/l/7;l/=J*S/F£: (a 
2) BR#fc©SJSft«ilW)J»¥7;l/3*S/;l/jii:fiJ£-r 10 

[0 0 5 8] *aflH©»S**«i««*^^r*tOT* 

*L<ttO. 5-5 0fia%-e*D> £ 6lC»SL<li 
1 ~3 oaa%T«D, 1#Kii?$L<(4 1 ~2 0£M% 

[0 0 5 9] *5tWOfflJai1*U4> ffljS«B*<D*:'*7l'» 20 

$m \c a . Ei mt?%mmzffit>% ^mm -comic & u 

* if fc illES □ L T ffiffl -r 5 C i: T- $ So 

[0060] sfc, *aw©««*K«:, smttz® 
&*mt>%^mm-ewtMmiMm (»»«Ktt<k£ 30 

234 (f-^if-r^-aH) , 1 3 0 

tf-f^-tlS) ©totSSttlMftiKSI ; 7>h7-b>^jS 40 
{*, 7> h 7* / *3SSKffc*1W¥**tf 

[0 0 61] KStKiltK*5<fctf I'S'X h^*->©JBfi)c 

-^LTu^xn8s*«ifi-r«is, (3) usjxmh 50 
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